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Abstract  
Forecasting economic activity has attracted a great deal of econometric work, while mixed 
evidence has been found concerning the ability of the yield spread to forecast gross domestic 
product (GDP). This paper uses a meta-analysis framework to deal with the heterogeneity in 
the results seen in the literature. Our findings suggest that nonlinearities, as well as the role of 
monetary policy, should be considered when modeling this relationship. We also find that the 
forecasting ability of the yield spread has become much stronger over the last twenty years. 
Moreover, we argue that the yield spread is a useful tool in predicting economic activity in many 
major world economies, particularly those of the US, Canada, and Europe and, more 
importantly, especially during financial stress periods. Last, we find that improvements in the 
stock market reduce the usefulness of the yield spread in predicting future economic activity.  
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1. Introduction 
 
Policymakers need to influence expectations over the medium- and long-term 
horizon. To do so, they need to have a solid knowledge of where the economy is 
heading. Therefore, they need reliable forecasting tools. One of the tools that is most 
widely used by central banks to obtain a good understanding of the path of the 
economy is the yield spread, that is, the difference between the yields on long- and 
short-term treasury securities. In essence, the yield spread has been found to be 
particularly successful in forecasting variables such as output growth and inflation. The 
forecasting ability of the yield spread has become something of a “stylized fact” among 
macroeconomists, while it remains, even today, one of the most powerful predictors of 
future states of the economy. The Fed, for instance, devotes much time to predicting 
future states of the economy by exploiting the shape of the US yield curve (Haubrich & 
Yang, 2017).  
However, the results from the plethora of analyses (e.g., Dotsey, 1998; Duarte 
et al., 2005; Estrella & Hardouvelis, 1991; Hamilton & Kim, 2002) that attempt to 
quantify the ability of the yield spread to predict future economic activity are rather 
confusing—ranging from significant positive signals to negative consequences for 
economic growth. Furthermore, in some countries and during particular sample 
periods, the estimated effects of the yield spread’s ability to predict economic activity 
appear to be strong, while, in other countries and sample periods, these effects appear 
to be weak. Therefore, the existence of both optimistic and pessimistic evidence 
appears to be remarkable and calls for a deeper comparative analysis.  
In light of the above discussion, it is important to obtain a better understanding 
of the various factors that govern the future GDP sensitivity to the yield spread’s 
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changes. Specifically, we aim to investigate and discuss the asymmetries that may arise due to 
differences of the country studied, sample size, and econometric models used, as well as 
macroeconomic and regional conditions. This work attempts to do this through a meta-analysis.  
We contribute to filling some important gaps in the related literature in at least four 
dimensions. First, we set up a meta-analysis framework to deal with the heterogeneity in the 
results among different studies. We then shed light in a systematic manner on the factors 
explaining the economic activity sensibility to yield spread information, thus providing us with 
guidelines to direct future research. To the best of our knowledge, this is the first time that the 
effect of the yield spread in future economic growth is examined in a meta-analytical context.  
Second, several structural characteristics have been found to significantly alter the 
magnitude of the predictive power of the yield spread. For instance, Plosser & Rouwenhorst 
(1994), who use monetary policy variables, and Hamilton & Kim (2002), who use lagged values 
of real GDP, find significant variations in the predictive ability of the yield spread. The relative 
meta-analysis literature has found that such structural characteristics add value in any meta-
analytical context (Abreu et al., 2005; Keef & Roberts, 2004). Therefore, in this study, we 
control for the impact of various effects by using a large dataset of macroeconomic, financial, 
and geographical variables.  
Third, our study provides a systematic overview of the main studies in the field. In 
particular, we use a large collection of empirical papers in order to ensure complete sample 
coverage of the literature on the yield spread’s ability to forecast economic activity in a large 
number of countries and regions. The sample periods that are considered in the studies cover 
a long history of major economic events, including the Asian crisis (1997), the introduction of 
the euro currency (1999), the dot-com bubble (2001), the 2007 financial crisis, and the 
European debt crisis (2010).  
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Fourth, we delve further into the dynamics that describe the yield spread-
economic activity relationship by setting up a median-quantile meta-analysis 
framework, which, compared with least squares (LS), is less sensitive to the presence 
of outlier observations. This specification allows us to gain a deeper insight into how 
the various study characteristics and structural variables evolve within the entire 
distribution of the independent variables. Consequently, we can draw implications, for 
instance, on how the importance of macroeconomic variables might be different 
depending on high and low levels of future gross domestic product (GDP) sensitivity to 
yield spread changes 
Briefly put, our analysis shows that the divergent results can be explained by 
significantly different methods and assumptions, as well as by varying coverage of 
different effects. Preliminary analysis indicates publication bias in favor of positive yield 
spread coefficients. We find also that the yield spread’s effect on economic activity is 
highly dependent on the econometric framework employed. For example, nonlinearities 
and the role of monetary policy should be considered when modeling the yield spread-
economic activity relationship. Moreover, the magnitude of the effect has been more 
evident in more recent years and particularly in the post-2007 financial crisis period. 
Concerning geographical characteristics, our analysis suggests that the yield spread is 
an extremely useful forecasting tool of economic activity in many major world 
economies, particularly those of the US, Canada, and Europe. Last, in relation to the 
effect of core macro-financial variables on the predictive power of the yield spread, we 
find a negative and significant relationship between stock markets and the coefficient 
of the yield spread. This finding implies that, in countries with advanced stock markets, 
stock prices might be a better leading indicator of economic activity compared to the 
yield spread.  
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The rest of the paper is organized as follows. Section 2 discusses the related literature 
and provides the research questions. Section 3 provides a detailed description of the collection 
of studies, data, and the model setup. Section 4 illustrates the empirical findings with a 
discussion of the results and their interpretation. Section 5 gives implications for investors, 
practitioners, policymakers, and governments. Finally, section 6 concludes and offers directions 
for future research. 
 
2. Literature review and research questions 
2.1   Why does the yield spread forecast economic activity? 
There are many rationales which can justify the power of the yield spread to predict 
changes in future economic activity. However, it should be noted that there is still no widely 
accepted theory to explain the usefulness of the yield spread in forecasting future economic 
growth. First, countercyclical monetary policy is one of the main reasons explaining this 
relationship. For example, economic expansions are accompanied by inflation of prices. In 
order to control the increase in price level, monetary authorities will follow a tightening 
monetary policy by raising short-term rates. This policy reduces inflation expectations to less 
than the current inflation, and as a result, short-term rates rise more than long-term rates. 
Therefore, the yield curve flattens, and since real interest rates remain high, spending 
decreases, which causes economic activity to slow down. The role of monetary policy in 
explaining the predictive ability of the yield spread has not been supported with much 
underlying theory. Estrella & Hardouvelis (1991) and Berk (1998) refer to simple dynamic IS-
LM models but do not explicitly work out testable hypotheses from those models. Estrella & 
Mishkin (1997), in their empirical study, show that monetary policy is an important determinant 
of the yield spread. In particular, they observe that the credibility of the central bank affects the 
extent of the flattening of the yield curve in response to an increase in the policy rate. 
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Second, another rationale of equal importance comes from the expectations 
hypothesis. The expectations hypothesis suggests that long-term interest rates equal 
the sum of current and expected future short-term interest rates plus a term premium. 
In other words, the long-term rates can be viewed as a weighted average of expected 
future short-term rates. The term premium indicates why the yield spread is positive; 
that is, long-term yields exceed these yields on short-term securities. However, the 
yield curve flattens if market participants expect future short-term interest rates to fall 
due to a recession. This is because the expectation of decline of future interest rates is 
translated into a decrease of long-term interest rates. A possible reason for the decline 
in short-term rates may be the deteriorating market conditions during recessions. 
Indeed, Kozicki (1997) finds that the yield spread contains useful information on credit 
market developments. Accordingly, if people anticipate a slowdown of economic 
activity, a reduction in demand of credit is then expected, which will tend to lower the 
long-term interest rates. Alternatively, if market participants anticipate a boost in the 
economy, future short-term interest rates rise relative to current short-term rates, thus 
leading to a steepening of the yield curve.  
 Third, theories of intertemporal consumption (based on Harvey, 1988; Hu, 
1993) can also explain the relationship between the yield spread and economic 
activity. The main idea is that peoples’ marginal propensity to consume is stable rather 
than high during expansionary periods, whereas during recessions, when income is 
falling, people reduce consumption. Thus, when people expect negative shocks in the 
future, for example, adverse income and productivity shocks, they tend to buy long-
term bonds today in order to profit from a stable level of income during the downturn. 
Therefore, the price of long-term bonds rises, which causes a reduction in long-term 
rates and leads to an inverted yield curve. Similarly, an expected negative shock in 
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productivity decreases future output. This leads to lower expected future interest rates; thus, 
long-term rates decrease relative to short rates. De Lint & Stolin (2003), investigate the 
relationship between the term structure of interest rates and consumption. They find that the 
term spread provides accurate forecasts of future consumption and output growth in a 
stochastic endowment economy model augmented with endogenous production. 
 
2.2. Related literature  
Laurent (1988), Harvey (1989), and Estrella & Hardouvelis (1991) were the first to 
provide arguments in favor of the usefulness of the yield spread as predictor of future economic 
activity. In particular, Harvey (1989) finds that the yield spread between the yields of U.S. 
Treasury securities predicts real GNP growth up to five quarters ahead. In the same vein, 
Estrella & Hardouvelis (1991) find that the spread between 10-year government bond yields 
and 3-month treasury securities is useful for forecasting output growth and recessions, as well 
as consumption and investment in the US. The indicator best performed from four up to six 
quarter horizons. Similarly, numerous studies, such as Dotsey (1997), Hamilton & Kim (2002) 
and, more recently, Evgenidis & Siriopoulos (2016) and Evgenidis et al. (2017), have been 
adding evidence on the usefulness of the yield spread in predicting future states of the US 
economy at horizons ranging from one quarter up to two years. Accordingly, the first research 
question raised in the present study is the following: 
 
RQ1: How does the performance of the yield spread alter as the forecasting horizon grows? 
 
A large number of studies have explored the forecasting ability of the yield spread by 
using data from other countries. As expected, the results vary significantly across countries. 
Plosser  & Rouwenhorst (1994), for example, find that the yield spread is a useful forecasting 
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tool in Canada and Germany, but not in France or the UK. Davis  &  Fagan (1997) 
suggest that term spread contains important information about future output growth for 
six (out of nine) European Union (EU) countries, while Duarte et al. (2005) find that the 
yield spread is a strong predictor for the euro area as a whole. For Japan, Hu (1993) 
finds a positive correlation between term spread and future economic activity; however, 
he notes that lagged values of stock market and GDP growth, rather than the yield 
spread, are more important in explaining future GDP movements. More recent studies, 
such as Kim & Limpaphayom (1997) and Nakaoto (2005), find that the yield spread 
forecasts output in Japan at one to 24 months ahead in models that take into account 
structural breaks. This discussion brings us to the second research question:  
 
RQ2: In terms of cross-country effects, how does the ability of the yield spread to forecast 
future economic growth vary across countries and regions? 
 
Much of the relevant literature during the last years has examined the time-
varying nature of the forecasting ability of the yield spread, in other words, whether its 
predictive power has increased or decreased over time. Dotsey (1998) finds that the 
yield spread has been less useful for forecasting US output growth since the mid-
1980s. Similarly, Stock & Watson (2001) find a weakening in the predictive ability of 
the yield spread in the US after 1985. Estrella et al. (2003) employ models that allow 
for unknown structural breakpoints in the forecasting relationship between the yield 
spread and output growth for the US and Germany. They find that there is a strong 
positive relationship between the yield spread and output growth one-year ahead, for 
both economies. However, they also note some particular specifications of the models 
that exhibit some degree of instability, for instance, due to changes in the monetary 
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policy regime, which may lead to changes in the predictive power of the model. Several other 
studies point out the diminished performance of the yield spread during the 1980s and 1990s. 
Bordo & Haubrich (2004) investigate the forecasting ability of the yield spread across different 
periods of monetary and interest rate environments from 1875 to 1997. They find that the 
predictive ability of the spread is much stronger in the pre-Fed period (up to 1913), and the 
years following the Bretton Woods collapse (post-1971 era) rather than the most recent 1985–
1997 period. Similarly, Benati  & Goodhart (2008) examine the spread’s predictive performance 
through time by using data for the US, UK, the euro area, Australia, and Canada. They find that 
the spread had considerably less predictive content after the 1980s and until 2005. Hence, 
research question three in this case is: 
 
RQ3: In terms of time variation effects, how has the ability of the yield spread to predict future 
output changed over time? 
 
There are also numerous studies which examine the predictive power of the yield 
spread by considering the role of other variables in their models, therefore extending single 
regression models that incorporate only the yield spread into multiple regression models. For 
example, Estrella & Hardouvelis (1991), Plosser & Rouwenhorst (1994), Estrella & Mishkin 
(1997), Bonser & Morley (1997), Kozicki (1997), Hamilton & Kim (2002), and Feroli (2004) are 
among several studies that witness the strong predictive power of the yield spread even when 
considering other explanatory variables, such as lagged short-term interest rates and GDP 
growth rates, monetary policy variables, stock market indexes, and lagged oil prices. Therefore, 
this analysis aims to explore the following issue in research question four: 
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RQ4: How does the incorporation of macro-finance variables affect future GDP sensitivity to 
yield spread changes? 
 
 As previously mentioned, various studies have highlighted changes in the ability of the 
yield spread over time to forecast future states of the economy. This finding means that there 
might be nonlinearities in the yield spread-GDP growth relationship which cannot be captured 
by linear regression models. Many recent studies have been focusing on the use of nonlinear 
models to re-examine the predictability of the yield spread. Galbraith  & Tkacz (2000), Venetis 
et. al. (2003) and Duarte et al. (2005) use different types of threshold models which 
accommodate regime-switching behavior in the yield spread-output relationship. For instance, 
Galbraith & Tkacz (2000) find threshold effects in the relationship for the US and Canada. In 
particular, they suggest that the predictive power of the yield spread is mainly evident when the 
level of the yield spread is above a certain point. Venetis et al. (2003), using data for the US, 
the UK, and Canada, find that the relationship is stronger when lagged spread values are 
below a certain threshold. Duarte et al. (2005) investigate the forecasting accuracy of the 
spread-economic activity relationship in the euro area. They find that nonlinear models 
outperform linear ones in terms of out-of-sample forecasts, four quarters ahead. Altogether, the 
analysis in the preceding two paragraphs allows us to investigate research question five: 
 
RQ5: From a methodological point of view, does the form of the econometric model employed 
(for example, single or multiple regression models or nonlinear models, among others) affect 
the empirical relationship between the yield spread and output growth? 
 
3. Collection of studies, model setup and data 
3.1. Collection of studies 
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As Bilal et al. (2018) point out, meta-analysis is a technique that combines the rigorous 
findings of prior studies on a specific topic and evaluates the cumulative effect of these studies. 
In our case, most studies on the yield spread’s ability to predict economic activity employ linear 
regression models where the dependent variable is GDP growth over some period in the future 
and the yield spread is the most important explanatory variable. By shedding light from a meta-
analysis perspective, the following multiple regression model is defined: 
 
𝑦 = 𝑏0 + 𝑋𝑏 + 𝑢,           (1) 
 
where 𝑏0 is the constant term, and y is the dependent variable vector, that is, some measure of 
economic activity, either GDP or industrial production or consumption. X is the matrix of 
explanatory variables that contains the yield spread and various other measures depending on 
the study, and 𝑏  is the vector of coefficients. These measures may include monetary 
aggregates (Estrella & Hardouvelis, 1991; Plosser & Rouwenhorst, 1994), short-term interest 
rates (Dotsey, 1998), leading indicators (Estrella & Mishkin, 1997b), oil prices (Kim & Hamilton, 
2002), lagged values of the dependent variable (Haubrich & Dombrosky, 1996; Kozicki, 1997) 
and lagged values of the short-term interest rates (Kim & Hamilton, 2002). We are primarily 
interested in the coefficient 𝑏1 from the vector b that denotes the relevance of the yield spread 
in explaining future economic growth.  
Meta-analysis has become an increasingly popular framework used in economics and 
finance to examine specific fields of research. This is particularly evident in cases where there 
are many alternative specifications leading to diverging conclusions (for instance, the inverse 
relationship between wages and local unemployment rates examined by Nijkamp & Poot, 2005) 
or when there are variations of a standard econometric framework to examine a specific 
economic phenomenon (e.g., Klomp & De Haan, 2010, who examine the relationship between 
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inflation and central bank independence). Therefore, the issue of the ability of the yield 
spread to predict economic growth lends itself perfectly to such an analysis for the first 
time in the literature.  
In this paper, we attempt to gather all published studies related to the effect of 
the yield spread in predicting business cycles that fulfill the following inclusion criteria. 
First, each study that is related to the yield spread-output growth effect must present 
an estimated coefficient of the yield spread along with its standard error (or t-stat). We 
start our analysis with the seminal paper of Estrella & Hardouvelis (1991), who were 
among the first to examine the yield spread-economic activity relationship for the US 
economy. We include publications up to and including 2014 in our literature review so 
that we manage to incorporate the most recent evidence on the ability of the yield 
spread to predict the 2007 financial crisis. The majority of the papers that are used in 
our analysis are published studies in refereed journals, while there are also some 
working papers issued by the world’s most significant financial and economic 
institutions. The primary studies that fulfil the criteria that we set are depicted in Table 
A.1 in the Appendix. 
After imposing the inclusion criteria, we were left with 27 studies that examine 
the empirical relationship between the yield spread and its ability to predict economic 
activity, in a country-specific context. Our database contains 329 yield spread 
estimates. The database provides evidence of the ability of the yield spread to predict 
future states of the economy of 15 countries worldwide, mostly developed economies. 
There are, of course, more papers that use the yield spread as a forecasting tool of 
future states of the economy, but many of these papers provide no or incomplete 
quantitative evidence of the estimated effect, or report results that cannot be 
considered comparable to other results. 
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The descriptive statistics, along with the histograms of the yield spread’s slope and its 
standard error, are depicted in Table 1 and Figure 1a,b, respectively. On the one hand, the 
slope of the yield spread follows a leptokurtic distribution with a mean of 0.56 which implies that 
a one percentage increase of the yield spread will be followed by a 0.56 point increase in 
economic activity in the quarters ranging from three months to three years. On the other hand, 
the distribution of the slope’s estimate standard error is left skewed, providing evidence that the 
majority of the studies present low values of standard errors. Standard t-tests show that the null 
hypothesis of the slope coefficient being zero is rejected, while large values of Jarque-Bera 
statistics provide evidence against the normality hypothesis. 
<Insert Table 1 and Figure 1a,b here> 
 
3.2. Model setup 
Our general meta-regression framework takes the following form: 
 
𝑅𝑗 = 𝛿1 + ∑ 𝑎𝑘𝑍𝑘𝑗 + ∑ 𝛽𝑘𝛸𝑘𝑗 + 𝑒𝑗   𝑗 = 1,2, … , 𝐿, 𝑘 = 1,2, … , 𝑀,      (2) 
 
where 𝛿1  is the constant term, j denotes the number of studies, k denotes the number of 
independent variables, and 𝑅𝑗  represents the size of the effect under examination. In this 
study, 𝑅𝑗 is the percentage change in economic growth due to one percentage changes in the 
yield spread. Therefore, 𝑅𝑗 represents the coefficient 𝑏1 taken from various regression models 
of the form of Eq. (1). The vector 𝑍𝑘𝑗  contains meta-independent variables reflecting study 
characteristics; 𝛸𝑘𝑗  is a vector of meta-independent variables that reflects the effects of 
macroeconomic and geographic variables, while 𝑒𝑗 denotes the meta-regression disturbance 
term.  
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However, Eq. (2) does not take into account publication bias, a common issue 
that arises in meta-analyses studies which examine the effect of one variable on 
another (e.g., the effect of monetary policy on inflation by Klomp & Haan (2010); 
Rusnák et al. (2013). Accordingly, we follow Doucouliagos & Stanley (2009) by 
modifying Eq. (2) as follows: 
 
𝑅𝑗 = 𝛿1+𝛿0𝑆𝐸𝑗 + ∑ 𝑎𝑘𝑍𝑘𝑗 + ∑ 𝛽𝑘𝛸𝑘𝑗 + 𝑒𝑗,        (3) 
 
where 𝑆𝐸𝑗  is the standard error of the estimated coefficient 𝑏1 . If there is no evidence of 
publication bias, the observed effects should vary randomly around the “true” value, 𝛿1 , 
independently of the standard error. The term 𝛿0𝑆𝐸𝑗 allows for the tendency of the reviewers 
to prefer statistically significant results and for researchers, therefore, to rerun their analysis 
until they find such significance. This problem mainly holds for studies that contain a small 
number of observations.  
To report significant results, these studies have to find a sufficiently large 
estimated effect to recompense for the large standard errors generated by the small 
number of observations. If the number of observations increases indefinitely, the 
standard error will approach zero, and the reported effects will approach 
𝛿1(Doucouliagos & Stanley, 2009; Stanley, 2008). Studies that attempt to explain the 
same relationship usually use different sample sizes and model specifications. Hence, 
the random estimation errors 𝑒𝑗 are likely to be heteroscedastic. We deal with this 
issue by dividing Eq. (3) by the standard errors, that is, a sample estimate of the 
standard deviation of the meta-regression coefficient errors. The weighted LS form of 
Eq. (3) is given by: 
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𝑟𝑗 = 𝛿0+𝛿1
1
𝑆𝐸𝑗
+ ∑ 𝑎𝑘
𝑍𝑘𝑗
𝑆𝐸𝑗
+ ∑ 𝛽𝑘
𝛸𝑘𝑗
𝑆𝐸𝑗
+ 𝑒𝑗,        (4) 
 
where 𝑟𝑗  is the conventional t-value for the estimated effect 𝑅𝑗 . The intercept and slope 
coefficients are reversed, and the meta-independent variables become the inverse of their 
previous incarnations. 
 
3.3. Data description 
Table 2 presents the variables that are used in our meta-analysis framework. The first 
set of variables (Z vector) contains information on the following subcategories. First, model 
specification variables in the form of dummies are used to capture the fact that various 
methodological and econometric frameworks are employed across studies in order to represent 
different economic structures across time, country, and regions. We distinguish among seven 
different types of model specifications. These are simple and multiple regression models, 
monetary regression models, lagged regression models, and some more advanced 
econometric techniques (e.g., nonlinear approaches by Duarte et al., 2005; Venetis et al., 
2003, affine models by Ang et al., 2006, and rational expectations models as in Estrella, 2005).  
Time dimension variables are also considered and are classified as follows: dummy 
variables denoting the decades, that is, the 1970’s, 1980’s, 1990’s, and 2000’s, a dummy for 
the post-crisis period (post-2007), and the lag-length of the forecasting horizon. Geographical 
characteristics are described by assigning dummies to distinguish our observations according 
to country or region level. Therefore, the effect of each major economy on the spread’s 
predictive ability is examined separately, that is, different dummies for the US, Economic and 
Monetary Union (EMU) of the EU, UK, Japan, Australia, and Canada.  
 Last, we incorporate four core macroeconomic and financial variables that are common 
in meta-analyses studies in the field (Klomp & De Haan, 2010; Rusnák et al., 2013) to 
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represent different dimensions of the economy in each country. The incorporation of 
macroeconomic variables controls for several structural characteristics that may account for 
cross-country differences across studies which may lead to large discrepancies in the 
estimated effect. Accordingly, we include consumer price index (CPI) to represent the impact of 
inflation, exports over GDP to capture the degree of openness of a particular country, stock 
market capitalization over GDP to cover the role of financial development, and the short-term 
interest rate to account for the influence of liquidity conditions and also for monetary policy 
changes (monetary easing or contraction). These variables are computed as averages over the 
periods that correspond to the estimation periods of the primary studies. The sources of these 
variables are the Federal Reserve Economic Database (FRED), the World Bank’s world 
development indicators, and the International Monetary Fund (IMF)’s International Financial 
Statistics. 
<Insert Table 2 Here> 
 
4. Meta-analysis and results 
4.1. Preliminary analysis 
As noted above, an important issue in the context of meta-analysis is 
publication bias. A common way to detect publication bias is an informal examination 
of the so-called funnel plot (Stanley & Doucouliagos, 2010). The funnel plot depicts the 
estimated effect on the horizontal axis against the inverse of their standard errors on 
the vertical axis. In the absence of publication bias, the funnel is symmetrical, meaning 
that the reported estimates are dispersed randomly around the true effect. The funnel 
plot for the yield spread-economic activity effect is depicted in Fig. 2.  
<Insert Figure 2 Here> 
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The plot resembles funnels commonly reported in economic meta-analysis studies 
(e.g., Rusnák et al., 2013). As expected, the majority of the point estimates are concentrated in 
the right-hand part of the funnel, suggesting that estimated coefficients with a positive effect are 
more likely to be selected for publication. Nevertheless, the interpretation of funnel plots is 
subjective, and a more formal test of publication bias is required. Therefore, in order to test the 
hypothesis on the presence of publication bias, we have to use the funnel asymmetry test 
(FAT) and the precession effect test (PET).  
Table 3 gives the estimation results from a simple regression between the estimated 
effects, a constant, and their inverse standard errors as follows: 
 
𝑟𝑗 = 𝛿0+𝛿1
1
𝑆𝐸𝑗
+ 𝑒𝑗 .          (5) 
<Insert Table 3 here> 
 
The FAT is a test of 𝛿0. This is a test for publication bias, and its estimate indicates the 
direction and magnitude of the bias (Stanley, 2005; Stanley, 2008). The results show that the 
constant term is positive and significant at the 1% level, verifying the evidence of a positive 
publication bias observed in the funnel plot. Next, we determined the significance of δ1 with the 
PET. This test constitutes a test for the true underlying effect of yield spread changes in 
economic activity. The significance of the coefficient indicates that there is a genuine effect of 
yield spread on economic activity.  
 However, like any regression model, the estimates of FAT-PET can become biased 
when important explanatory variables are omitted. Therefore, we need to include a large set of 
variables capable of controlling possible heterogeneity across studies. In what follows, we 
report the results from the multiple meta-regression analysis in Eq. (4) which will help us 
19 
 
discover the factors that can influence the effect of the yield spread’s ability to predict future 
economic growth. 
 
4.2. Estimation results and discussion 
The left-hand part of Table 4 depicts the results from the general yield spread-
economic growth meta-regression analysis1, as described in Eq. (4).  
<Insert Table 4 here> 
To reduce the dimensionality of the model, we follow similar studies in meta-analysis literature 
(see Klomp & De Haan, 2010 ) by performing a general-to-specific approach on the variables 
included in the general model. Stepwise, we deleted the variable with the highest p-value, until 
all variables were significant at a 10% significance level. By following this procedure, we end up 
with a new model (hereafter, benchmark model), that is depicted in the first column of Table 5. 
The results, as shown in Table 5, confirm the findings of Table 4. One can see that the 
variables included have a strong and significant effect, as evidenced by the p-values.  
<Insert Table 5 here> 
Table 5 reports the meta-analysis results related to all research questions. 
First of all, our analysis shows that the coefficient of quarters ahead is significantly 
negative. This highlights the fact that the forecasting horizon plays a crucial role in 
determining the importance of the effect (RQ1). The negative sign indicates that the 
longer the forecasting horizon is, the less the significance the effect has. Our finding is 
closer to this strand of literature which supports that the yield spread is a better 
forecasting tool for short horizons than longer horizons. For example, Estrella et al. 
(2003) find that yield spread forecasts output well at one-year horizons in both the US 
                                                          
1  As pointed out by White (1984), LS standard errors may be inaccurate in the presence of region/country-specific 
contemporaneous correlation of the errors; thus, their estimation might be inefficient. Therefore, to correct simultaneously for 
the heteroskedasticity and cluster autocorrelation problems, we follow some recent meta-studies (Abreu et al., 2005; Gorg & 
Strobl, 2001) that employ White’s robust standard errors in the models. 
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and Germany, but less accurately at two- and three-year horizons. Similarly, Jardet (2004) 
finds that the slope coefficient is strongly significant for horizons from six to eighteen months 
but less significant at 24 and 30 months.  
For RQ2, we focus our analysis on the countries’ coefficients to get a clear picture of 
the countries in which the yield spread is a useful forecasting tool for future economic activity. 
Judging from the sign and the significance of the coefficients, we deduce that the ability of the 
yield spread to significantly predict economic activity is apparent in the US, Canada, and 
Europe. Notice in Table 4 that the coefficient for Japan is insignificant, which means that the 
effect is very weak. Also, the negative coefficient for Australia indicates that the yield spread is 
not a reliable tool in predicting future states of this economy. Most importantly, one can notice 
that the EMU coefficient produces the greatest effect on the slope coefficient. This finding 
demonstrates that the yield spread-output growth relationship is stronger in regions where 
monetary policy is independent than in those countries where monetary policy is less 
independent. According to Dincer & Eichengreen (2014), who provide updated measures of 
independence for more than 100 central banks, the European Central Bank (ECB) is the most 
independent central bank of all the countries included in our study. This interesting finding 
suggests that the information content of the yield curve could be particularly useful for the ECB, 
as well as for many individual central banks in Europe. 
Furthermore, our analysis reveals another important finding (RQ3). Specifically, one 
can note differences in the magnitude and the significance of the decade coefficients (1970’s 
up to the post-2007 crisis period). The results suggest that the coefficients for the 2000’s and 
the post-2007 crisis period are significantly positive. However, by looking at the results of Table 
4, one can see that the coefficients of the 1970’s, 1980’s, and 1990’s are insignificant. 
Together, these results reveal the time-varying nature of the spread’s predictive ability among 
studies, especially during the 2000’s. They also show that the forecasting ability of the yield 
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spread has become much stronger over the last 20 years (compared to the 1980’s and 
1990’s). This is consistent with a branch of the literature (Dotsey, 1998; Haubrich & 
Dombrosky, 1996; Stock & Watson, 2001) which shares the view that the yield curve 
has been losing predicting power since the late 1980’s. A well-known example is its 
failure to predict the 1990–1991 recession in the US. 
To answer RQ4, we focus on the coefficients of the macro-finance variables to 
determine whether they are able to affect future GDP sensitivity to yield spread 
changes. First of all, by looking at Table 4, we can see that the coefficient of inflation is 
insignificant. This finding may be attributed to the persistence of inflation shocks. In 
particular, as Bordo and Haubrich (2004, 2008) suggest, the yield spread tends to 
provide poor forecasts for output growth when inflation persistence is low. This is 
because, in such periods, both inflation and real shocks increase short-term interest 
rates more than long-term rates. The authors, however, argue that only real shocks are 
likely to affect future output growth, and, hence, the lower the persistence of inflation, 
the noisier the signal produced by the term spread about future output growth. Next, 
Table 5 shows that exports are insignificant. This means that the openness of the 
economy does not affect GDP sensitivity to yield spread movements. An interesting 
finding arises when looking at the stock price index. The coefficient is negative and 
significant, which means that countries with developed stock markets witness a 
weakness of the yield spread ability to forecast economic activity. This suggests that 
stock market improvements reduce the usefulness of the yield spread in predicting 
future economic activity. This finding is in line with a recent study by Naes et al. (2011) 
which discusses the usefulness of stock market variables in forecasting economic 
activity2. The authors found that, in countries with developed stock markets, economic 
                                                          
2 Its usefulness is also questioned in another study by Gilchrist & Zakrajšek (2012) that argues for a model including the credit 
spread additional to the simple yield spread. 
22 
 
activity is financed via this market. Therefore, increased prices and liquidity may signal a wealth 
effect on the economy, underlying the importance of the stock market as a leading indicator 
and potentially undermining the role of other bond market-based indicators, such as the yield 
spread. 
Lastly, the results of Table 5 indicate that the significance of the yield spread ability to 
influence economic activity depends on the econometric framework employed (RQ5). This is 
because all the relevant variables (simple and monetary regression models, nonlinear models, 
and theoretical models with rational expectations) were found to be significant. In particular, our 
meta-analysis reveals a very interesting finding. Nonlinear models produce the highest effect 
on the yield spread’s ability to predict output. This suggests that there might be variation over 
time in the ability of the yield spread to forecast output growth; therefore, nonlinearities and 
time-varying parameters should be considered when modeling the forecasting relationship. 
This is consistent with Venetis et al. (2003) and Duarte et al. (2005) who show that there are 
threshold effects in the empirical relationship between the yield spread and output growth. In 
addition, a second larger effect is produced by the models which include monetary variables. 
This is an equally noteworthy finding since it highlights that the apparent ability of the term 
spread to forecast economic activity is largely attributed to monetary authorities’ actions to 
stabilize output growth. Our finding seems to verify the results of the model suggested by 
Estrella (2005). Estrella wanted to provide a macroeconomic explanation of why such a 
relationship exists, so he constructed a model from an IS-curve, a Phillips curve, and the 
reaction function of the central bank, as well as the minimization problem of the central bank’s 
loss function. This way, the model takes monetary policy changes into account in order to 
investigate the ability of the yield curve to predict future growth. 
 
 4.3. Exploring additional dimensions  
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In this and the following section, we check the robustness of our results. In 
particular, we first investigate the consistency of our coefficients estimated in the 
benchmark model, by employing different specifications based on various issues that 
might arise in meta-analyses studies. A primary issue is associated with allowing 
multiple estimates from one single study. In particular, multiple estimates using the 
same country and time period data are not independent from each other, resulting in 
correlated error terms in the meta-regression. An additional issue that might appear 
from multiple estimates is the sample bias; if multiple estimates of one study are 
treated as separate observations, studies with a larger number of estimates will be 
weighted more heavily. Therefore, we follow Weichselbaumer & Winter-Ebmer (2005) 
by weighting each equation with the inverse of the number of estimates contained in 
each study. The results for the yield spread-economic activity model are depicted in 
the second column of Table 5. One can easily see that our main results as described in 
section 4.2 have not significantly changed. The only differences observed are changes 
in the significance of the coefficients of the rational expectations framework and the 
post-crisis period coefficient.  
Another issue concerns the quality of the study employed in the analysis. 
Meta-analysis treats all studies alike, which is unrealistic given that the researcher 
might have some prior concept about what a good study should look like. For this 
reason, we use weighted LS to weight high-quality studies more heavily than others. 
The variable that we use represents the simple impact factor of the journal, which can 
be considered as a quality indicator. As a final issue, we examine whether studies with 
a larger sample size should provide more precise estimates of the true treatment 
effect. We do this by assigning weights to the sample size (e.g., De Grauwe & Storti, 
2004).  
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The results are depicted in the third and fourth columns of Table 5. When sample size 
is considered as a weight, the results remain totally unaltered compared with the benchmark 
model in terms of the sign and significance. Similarly, there is no change in the signs of the 
coefficients when journal ranking is used as a weighting scheme. Regarding the significance, 
there is only a very small group of variables in the spread-economic activity model that exhibits 
changes in the significance of its effect. Taking all the above findings together, we conclude 
that our benchmark meta-regression model tends to be robust, since the results from different 
weighting schemes do not change significantly.  
 
4.4. Digging further into the dynamics of the yield spread-economic activity relationship: A 
Meta-analysis using quantile regressions 
The ability of the yield spread to predict economic activity can vary, depending on the 
size of the explained variable. Indeed, Koenker & Bassett (1978) argued that in the case of 
non-Gaussian and long-tailed distributions, which is the case for our dependent variable and its 
standard error, the conditional mean LS estimates are sensitive to outliers. Therefore, in this 
section, we apply quantile regressions to our benchmark model.  
 Quantile regression, introduced by Koenker & Bassett (1978), is based on the 
minimization of the asymmetrically weighted sum of absolute errors. Denoting Yj as a vector 
that contains all meta-independent variables, that is, 𝑍𝑘𝑗 , 𝛸𝑘𝑗, plus the inverse of the standard 
error, and 𝛾 as a vector with the corresponding coefficients, we write the minimization problem 
as follows: 
 
𝑀𝑖𝑛 𝑉𝜏(𝛾) = 𝜏 ∑  |𝑅𝑗 − 𝑌𝑗
′𝛾|𝑗∊𝑅𝑗≥𝑌𝑗
′𝛾 + (1 − 𝜏) ∑  |𝑅𝑗 − 𝑌𝑗
′𝛾|𝑗∊𝑟𝑗<𝑌𝑗
′𝛾 ,  (6) 
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where 𝜏 represents the quantile under study, and 𝑅𝑗 is the dependent variable. This problem 
does not have an explicit form but can be solved by linear programming methods. Several 
algorithms for obtaining a solution to this problem have been proposed in the literature. We use 
a modified version of the Koenker & D’Orey (1987) version of the Barrodale & Roberts (1973) 
simplex algorithm. Standard errors are obtained by bootstrap methods.  
 For low quantiles, that is, for 𝜏  = 0.05 ,.., 0.45 of the dependent variable, the 
observations below the specific quantile are more heavily weighted while the opposite happens 
for higher quantiles (τ = 0.55,.., 0.95). This is a consequence of the fact that the 100 𝜏% x [100 
(1− 𝜏 ) %] of the probability mass of 𝑅𝑗 lies below (above) the quantile 𝜏. The least absolute 
deviation estimator of 𝛾 is a particular case within the quantile regression, which is obtained by 
setting 𝛾 = 0.5 (median regression). The first quantile is obtained by setting 𝜏 = 0.1, and so on. 
As 𝜏 increases from 0 to 1, one traces the entire distribution of the vector of independent 
variables conditional on the dependent variable.  
 Fig. 3 contains the quantile regression results for nine quantiles, i.e., for 𝜏 = .1, 0.2, 
0.3,.., 0.9. The findings suggest that the majority of the variables from each group do not vary 
significantly through the distribution of the yield spread-economic activity coefficient. 
Regardless, the analysis of the whole distribution of the relationship between the yield spread 
and economic activity is useful in providing a deeper insight into the dynamics that define future 
GDP sensitivity to yield spread changes.  
<Insert Figures 3 here> 
 
In particular, the coefficients of simple regression and multiple regression 
models augmented by monetary variables are positive and significant in the whole 
distribution of the coefficient. One can notice that the magnitude of the effect is much 
stronger in the latter case; this highlights the importance of considering monetary 
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policy effects when examining the ability of the yield spread to forecast future economic growth. 
The same significant effect is observed for the coefficient of nonlinear models in all quantiles; 
moreover, one notices that the coefficient of nonlinear models increases toward the upper tails 
of the distribution. This finding implies that, in countries where economic growth is highly 
sensitive to yield spread changes, nonlinear models should be preferred to exploit the 
predictive power of the yield spread.  
Next, regarding the cross-country ability of the yield spread to predict future economic 
growth, our results are in accordance with LS estimates. We notice that the coefficients of 
Japan and Australia appear to be insignificant in all quantiles, denoting that the yield spread is 
a rather weak tool for forecasting purposes in these countries. However, this is not the case for 
the US, Canada, and the EMU. The coefficients of these variables are positive and significant 
in the whole distribution.  
Relative to the macroeconomic variables, exports have no significant impact on the 
entire distribution, while the coefficient of stock prices, in line with the LS results, is significantly 
negative. Quantile regression analysis allows us to reveal that this phenomenon stems mostly 
from the low and median quantiles. This signifies that, when the sensitivity of expected 
economic growth to yield spread changes is low to moderate, stock market movements can 
significantly affect this relationship. The interpretation of this result is that, when investors 
believe that bond markets provide insufficient information to predict future economic activity, 
stock market developments take a heavy weight on their investment and consumption 
decisions; therefore, stock prices must be incorporated in the model to improve future GDP 
forecasts. 
 
5. Practical implications 
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Our meta-analysis framework suggests that we do not produce a simple story 
for the yield curve’s predictive power. In this section, we discuss the various 
implications derived from our analysis. Our results are important for policymakers who 
use the yield spread as a policy instrument to manage expectations over the medium 
horizon in addition to the short horizon and governments which wish to form the 
appropriate fiscal strategies to prevent the next economic downturn, but also for 
practitioners and investors who use this tool in order to adjust their portfolios 
accordingly.  
First, our findings reveal that the econometric framework employed affects the 
significance of the yield spread-economic activity relationship; therefore, investors and 
policymakers should be very cautious when considering how to model it. For example, 
today all major central banks target inflation by introducing “quantitative easing,” also 
known as large-scale asset purchases. Under this program, central banks purchase a 
huge number of government bonds or other financial assets in order to stimulate the 
economy and bring inflation back to the target. This action has lowered the long-term 
rates; therefore, the yield spread has flattened. As a result, and given the crucial role 
played by monetary policy in determining the yield spread, studies which seek to 
estimate future GDP sensitivity to yield spread changes should avoid the use of simple 
regression models. Instead, one should consider a multiple regression model which 
includes monetary variables and interest rates, among others, as suggested by our 
analysis. 
Second, the yield spread’s ability to successfully predict economic growth 
worldwide has become more apparent during recent years, particularly in light of the 
2007 financial crisis and the post-crisis era. This tool is particularly important for 
policymakers, who, especially since the financial markets froze in 2008 and the slump 
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in economic activity and the deflationary period followed, seek good, robust, and accurate 
models to predict and prevent the next crisis. Our analysis reveals that the yield spread plays a 
prominent role in GDP forecasting during financial distress periods, such as the 2007 financial 
crisis; therefore, policymakers and practitioners would benefit from using it. Moreover, investors 
can benefit tremendously if they are able to know in advance where the economy is heading in 
the near future and, thus, whether the stock markets are entering a bear market. This way, they 
will be more prepared and adjust their portfolios accordingly (e.g., hedging, short-selling, or 
shifting capital to fixed income or cash). Most investors were not prepared for the 2007 financial 
crisis; hence, they experienced big losses during that period. Investors could mitigate risks and 
avoid losses when using the yield spread as a leading indicator of economic activity. Last, 
entrepreneurs may also find this tool useful in the sense that an anticipation of a rise in 
economic activity would encourage them to carry out their activities and increase investment 
since, as noted by Galindo & Méndez (2014), economic expansion would create new 
opportunities for entrepreneurships and would stimulate innovation. 
Third, the longer the forecasting horizon is for economic activity, the less effective is 
the yield spread’s predictive power. This finding suggests to policymakers and investors that, if 
their goal is to forecast future states of the economy using the difference between government 
interest rates, they should focus their analysis on short-term GDP forecasts of less than a year 
rather than on long-term ones. Fourth, in terms of cross-country differences, our meta-analysis 
reveals that in the US, the EMU, and Canada, the yield spread can be a useful leading 
indicator of economic activity, whereas in some other countries, for example, the UK, Japan, 
and Australia, the evidence is very weak. For these last three economies, a potential 
explanation for the collapsed relationship may be the fact that short-term rates preceded the 
last economic slowdowns. Nevertheless, the latter result suggests that the weakening of the 
significance of the relationship observed in some countries should be considered by investors 
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and policymakers who are interested in forecasting the future path of their economies. 
Accordingly, they should put emphasis on other forecasting tools and methodologies 
which are not solely based on the yield spread; an example might be the use of the 
stock market as a leading indicator of economic activity, as our analysis suggests. 
In addition, the fact that the yield spread works for some countries and not 
others may suggest that some transmission channels work for these countries, while 
not for some others. Policymakers must have knowledge of the effectiveness of 
different transmission channels of monetary policy in their countries, so that they can 
focus on the right channels and tools to influence the dynamics of aggregate demand 
and inflation when the economy is in recession. Our results suggest that, for three 
countries, the US, Canada, and Europe, there are two channels that appear to be more 
effective in the transmission of monetary policy changes (compared to the UK, 
Australia, and Japan). These are the interest rate channel, via which monetary policy 
makes use of its influence on short-term nominal interest rates to affect long-term real 
interest and, therefore, consumption and investment; and the expectations channel, 
though which expectations that people might form for future official interest rate 
changes, affect medium and long-term interest rates (thus, the positive and significant 
yield spread). 
Sixth, we find that a stock market rise can reduce the usefulness of the yield 
spread as a leading indicator of economic activity. The main implication of this finding 
for investors is that, when stock market development is high, stock market variables 
should be used as some early signal indicators for future economic activity. Moreover, 
policymakers should underline the importance of the stock market via possible wealth 
effects on economic activity and use it to diagnose the future states of the economy. 
This is very important given the time lag between policy action and its effectiveness. 
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Proportionally, when stock market activity is low, the yield spread can be used by investors as 
the main leading indicator of economic activity. 
 
6. Concluding remarks and directions for future research 
Forecasting future states of economic activity has generated a great deal of applied 
econometric work. This is not surprising given that the expected future level of economic 
activity is an essential piece of information, not only for the private sector, such as banks or 
investment funds, but also for policy institutions and financial system surveillance authorities. 
Many authors, starting from the seminal work of Estrella & Hardouvelis (1991), have 
produced a plethora of empirical research on the ability of the yield spread to predict future 
economic activity. In general, the findings reveal many asymmetric effects of this relationship 
that arise due to differences in the country studied, the sample size, the econometric models 
used, and the macroeconomic and regional conditions, among others. Consequently, a natural 
question that arises concerns the general effect that this large mass of literature implies. 
Building on a sample of 27 empirical studies, we set up a meta-analysis framework to 
investigate and obtain a deeper insight into the relationship between the yield spread and 
economic activity. 
Our analysis indicates that the relationship between the yield spread and economic 
activity is highly dependent on the econometric methodology employed. For example, 
nonlinearities and the role of monetary policy should be considered when modeling this 
relationship, particularly in more recent years. Moreover, the magnitude of the effect is more 
evident in the last two decades, especially in the post-2007 financial crisis period. Next, we 
present findings which highlight the heterogeneity of the relationship across countries. 
Specifically, our analysis suggests that the yield spread is a reliable forecasting tool in the US, 
Canada, and Europe, but it has no strong power in other countries, such as the UK, Japan, and 
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Australia. Last, in relation to the effect of core macro-financial variables on the 
predictive power of the yield spread, we find a negative and significant relationship 
between stock markets and the coefficient of the yield spread. This finding implies that, 
in countries with advanced stock markets, stock prices might be a better leading 
indicator of economic activity compared to the yield spread.  
As to future research, first of all, the robustness of our results could be further 
investigated by adding all unpublished works to the analysis. Although this would 
require collecting information from hundreds of additional studies, it would allow the 
researcher to investigate, for example, the yield spread-GDP growth relationship 
exclusively for one selected country. Another possible application would be to conduct 
a meta-analysis of the probability of the yield spread to predict future recessions. In 
particular, this can be considered as an alternative to using the yield spread to predict 
economic activity, as we do in this study. Many papers examine the extent to which the 
yield spread is useful for forecasting the onset of recessions in different countries 
(Bernard & Gerlach, 1998; Chauvet & Potter, 2005; Estrella & Mishkin, 1998; 
Rosenberg & Maurer, 2008). Most of these studies estimate different versions of probit 
models in which the dependent variable is a dummy variable which is set equal to 1 
when the economy is in recession or 0 otherwise. Last, another potential area of future 
research is to consider a meta-analysis of the predictive ability of other variables which 
are shown in the literature to contain leading information about economic growth. For 
example, stock prices have been found to provide leading indicator properties for 
economic growth (Binswanger, 2001; Schwert, 1990; Stock & Watson, 2001). Other 
potential variables which contain leading information about the real economy are 
corporate bond credit spreads (Gilchrist & Zakrajšek, 2012) and stock market liquidity 
(Naes et al., 2011). 
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Figures and Tables 
 
 
Figure 1.1 Histogram of the yield spread coefficient  
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Figure 1.2 Histogram of the standard error of  the yield spread coefficient  
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Notes:  These figures present the histograms of the yield spread’s slope and its standard error correspondingly. 
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Figure 2. Funnel plot for the yield spread-economic activity effect 
 
Notes: This figure depicts the funnel plot for the yield spread-economic activity effect. The estimated effect is depicted on the 
horizontal axis while its inverse standard error is depicted on the vertical axis.  
 
 
 
Figure 3. Yield Spread – economic activity effect. Quantile meta-regression analysis 
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Notes: This figure depicts the quantile regression estimates. The quantile analysis is based on the yield spread-economic 
activity effect regression equation as described in (4) and (6). The quantile analysis is conducted in the benchmark model. The 
blue line represents the medians while the red lines represent their confidence intervals at 95% lev
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Table 1. Descriptive statistics of the dependent variable 
 
Variable -Description Mean t-stat 
(Ho=0
) 
Std. Dev. Skew. Kurt JB. p-value 
Yield spread effect-economic activity 0.56 20.13 0.51 -0.53 8.45 424.58 0.00 
Standard error 0.25  0.21 3.66 18.68 2822.12 0.00 
        
  Notes: Under the null hypothesis, Jarque-Bera (JB) statistic tests whether the data follow the normal distribution.  
  The last column shows the p-value of JB test 
 
 
 
Table 2. Description of the independent variables  
Abbreviation Dummy Description 
se yes Standard error of the yield spread coefficient 
Simple-reg. yes Simple regression models between a measure of economic activity as dependent variable  
  
 
and the yield spread as independent 
Monet-reg. yes Regression models between a measure of economic activity as dependent variable  
  
 
and monetary policy variables as independent including the yield spread 
Lagged-reg. yes Regression models between a measure of economic activity as dependent variable  
  
 
and lagged independent variables including the yield spread 
Multiple-reg. yes Multiple regression models between a measure of economic activity as dependent variable ,  
  
 
and multiple independent variables including the spread 
Non-Linear yes Non -linear models  to capture the yield spread-economic activity relationship 
Affine yes Affine models to capture the yield spread-economic activity relationship 
Rat-Expect. yes Rational expectation models to capture the yield spread-economic activity relationship 
Sample Size no Sample Size 
Journal Rank no  Journal ranking based on simple impact factors for Journals 
1970 yes The data refer to the 1970s 
1980 yes The data refer to the 1980s 
1990 yes The data refer to the 1990s 
2000 yes The data refer to the 2000s 
Post-Crisis yes The data refer to the post-crisis period 
Quart. Ahead no The ability of the spread to forecast economic activity k quarters ahead 
US yes The data refer to the US 
EMU yes The data refer to EMU 
UK yes The data refer to the UK 
CA yes The data refer to Canada 
JP yes The data refer to Japan 
AU yes The data refer to Australia 
CPI no Consumer price index (CPI) is used as a measure of prices 
Short Rate no Short term rates are used as monetary policy tools 
Exports no The log of exports as a percentage of GDP is used to measure the degree of openness of each country 
Stock Price no Total share price for all shares as a percentage of GDP is used to measure financial impact  
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Table 3. FAT-PET tests 
 
Dependent variable       
Yield Spread effect on economic activity       
  Coefficient Std. Error t-Stat 
    
 
  
Constant 1.27 0.38 3.31 
1/Standard Error 0.30 0.08 3.65 
  
   R-squared 0.001 
  Number of Obs. 329 
  
    Notes: This table shows the estimation results of the FAT/PET tests. Black indicates significance at 5% level. 
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                                  Table 4. Results from the general model 
yield spread-economic activity 
Variable Coefficient p-value 
Constant 0.514 0.052 
1/se 0.613 0.012 
Simple-reg 0.271 0.027 
Monet-reg 0.359 0.006 
Lagged-reg -0.004 0.976 
Multiple-reg 0.012 0.919 
Non-linear 0.609 0.000 
Affine -0.101 0.442 
Rat-expec 0.892 0.019 
1970s -0.101 0.275 
1980s -0.075 0.573 
1990s -0.066 0.270 
2000s 0.120 0.023 
Post-crisis 0.186 0.080 
Quart-ahead -0.041 0.000 
US 0.255 0.001 
EMU 0.392 0.000 
UK -0.071 0.163 
CA 0.320 0.000 
JP 0.304 0.012 
AU -0.178 0.001 
CPI 0.020 0.229 
Short-rate 0.003 0.752 
Exports -0.507 0.027 
Stock-price -0.624 0.000 
      
R2 0.709 
 adjusted  R2 0.685 
 AIC 3.424 
     Schwarz 3.724   
 
 Notes: This table depicts the results from the general model as it is described in equation (4).  
 Black denotes significance at 5% level. 
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Table 5.  Results from the Benchmark model. 
 
Notes: This table depicts the results from the model in equation (4) after the application of the general-to-specific approach by Hoover and 
Perez (1999). The second column shows the results from the benchmark model. The other three columns show the results under different 
weighting schemes. In particular, columns three and four show the results when assigning weights to journal rank and sample size 
correspondingly while column five shows the results after weighting with the number of estimates in each study. Black denotes significance at 
5% level.   
  
Benchmark model 
Weighted series 
  
Journal rank Sample size Study estimates 
  
Variable 
coefficient p-value coefficient p-value coefficient p-value coefficient p-value 
  
 
              
Constant 0.603 0.024 -0.828 0.012 0.678 0.192 0.781 0.071 
1/se 0.443 0.000 0.730 0.000 0.500 0.000 0.544 0.000 
Simple-reg 0.271 0.000 0.298 0.000 0.255 0.000 0.286 0.000 
Monet-reg 0.351 0.000 0.386 0.000 0.277 0.000 0.234 0.001 
Non-linear 0.551 0.000 0.584 0.000 0.499 0.000 0.672 0.000 
Rat-expec 0.303 0.037 2.147 0.000 1.247 0.005 0.016 0.981 
2000_dec 0.131 0.016 -0.034 0.662 -0.103 0.047 -0.194 0.000 
Post-crisis 0.168 0.091 0.298 0.091 0.142 0.155 0.333 0.000 
Quart-ahead -0.040 0.000 -0.052 0.000 -0.042 0.000 -0.038 0.000 
US 0.267 0.000 0.537 0.000 0.220 0.000 0.208 0.000 
EMU 0.445 0.000 0.471 0.000 0.436 0.000 0.265 0.008 
CA 0.366 0.000 0.383 0.000 0.343 0.000 0.274 0.000 
JP 0.140 0.219 0.293 0.469 0.097 0.415 0.190 0.191 
AU -0.131 0.016 -0.112 0.128 -0.157 0.004 -0.232 0.000 
Exports -0.021 0.953 -0.179 0.102 -0.167 0.686 -0.325 0.572 
Stock-price -0.361 0.000 -0.447 0.000 -0.359 0.002 -0.471 0.000 
adjusted  R2 0.696 
3.405 
3.712 
AIC 
Schwarz 
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APPENDIX 
 
Table A1. Description of the studies used in meta-analysis 
Title Authors (year published) 
1. The Term Structure as a Predictor of Real Economic Activity Estrella and Hardouvelis (1991) 
2. The Yield Curve and Real Activity Hu (1993) 
3. International Term Structures and Real Economic Growth Plosser and Rouwenhorst (1994) 
4. Predicting Real Growth Using the Yield Curve Haubrich and Dombrosky (1996) 
5. The Effect of Economic Regimes on the Relation between Term Structure and Real Activity in Japan Kim and Limpaphayom (1997) 
6. Predicting Real Growth and Inflation With the Yield Spread Kozicki ( 1997) 
7. Does the Yield Spread Predict Real Economic Activity? A Multicountry Analysis Bonser and Morley (1997) 
8. Predicting U.S. Recessions: Financial Variables as Leading Indicators Estrella and Mishkin (1997) 
9. The Predictive Power of the Term Structure of Interest Rates in Europe and the United States: 
Implications for the ECB 
Estrella and Mishkin (1997) 
10. The Predictive Content of the Interest Rate Term Spread for Future Economic Growth Dotsey ( 1998) 
11. The Slope of the Yield Curve and Real Economic Activity: Tracing the Transmission Mechanism Peel and Taylor (1998) 
12. A Re-examination of the Predictability of Economic Activity Using the Yield Spread Hamilton and Kim (2002) 
13. Re-examination of the Predictability of Economic Activity using the Yield Spread: a Nonlinear Approach Venetis et al. (2003) 
14. The High Yield Spread as a Predictor of Real Economic Activity: Evidence of a Financial  Accelerator 
for the United States 
Mody and Taylor (2003) 
15. Why did the Term Structure of Interest Rates Lose its Predictive Power Jardet (2004) 
16. Financial Predictors of Real Activity and the Financial Accelerator Mody and Taylor (2004) 
17. Why Does the Yield Curve Predict Output and Inflation? Estrella (2005) 
18. Predicting Real Growth and the Probability of Recession in the Euro Area using the Yield Spread  Duarte et al. (2005) 
19. The Term Structure of Interest Rates in Japan: the Predictability of Economic Activity Nakaota (2005) 
20. What does the Yield Curve tell us about GDP Growth? Ang et al. (2006) 
21. Signal or Noise? Implications of the Term Premium for Recession Forecasting Rosenberg and Maurer (2008) 
22. Yield spreads and real economic activity in East European transition economies Papadamou (2009) 
23. Spreads versus Professional Forecasters as Predictors of Future Output Change Aretz and Peel (2009) 
24. The Predictive Power of the Yield Curve Across Countries and Time Chimm and Kucko (2010) 
25. A Reappraisal of the Leading Indicator Properties of the Yield Curve under Structural Instability Schrimpf and Wang (2010) 
26. High Yield Spreads, Real Economic Activity, and the Financial Accelerator De Pace and Weber (2013) 
27. Does the Yield Spread Retain its Forecasting Ability During the 2007 Recession? A Comparative 
|Analysis 
Evgenidis and Siriopoulos (2014) 
 
 
 
